INTRODUCTION

Many breeding populations of Bald Eagles have declined dramatically over the last century (Coues
These patterns raise questions about the factors that regulate reproduction of Bald Eagles under natural conditions. It is unlikely that biocides are involved along the PNC because a sample of eagle carcasses and eggs from the region harbored no abnormal levels of contaminants (see Hansen and Hodges 1985) . Herein, I report on tests of two additional hypotheses involving habitat quality and food abundance. Correlations between habitat attributes and productivity have been found in some regions but not in others (Grubb 1976 The status of breeding areas was determined by two airplane surveys each year. One was made soon after the start of incubation in early May. The other was conducted just prior to fledging in late August. Terminology on breeding was defined as follows: active nests: those in which an adult was seen in an incubating posture (I assumed eggs were present in such nests); breeding area: a site containing one or more nests, any of which might be used by a particular breeding pair but not by other pairs; breeding density: number of active nests per unit length of shoreline; nonbreeders: eagles of any age that do not contribute to egg production in a given year; successful nests: nests still containing eaglets -2 wk prior to the average fledging date.
Eleven habitat characteristics were measured at breeding sites to determine if breeding patterns of eagles were related to habitat quality. Two of the habitat variables described the breeding area: timber type (oldgrowth, second-growth, or old-growth tree left in logged area); and degree of human activity (none: no activity within 400 m of the nest; low: occasional activity 200-400 m from the nest; moderate: occasional activity between 50-200 m from the nest; high: occasional activity within 50 m of the nest). The remaining nine variables described the nest tree: relative age (immature, mature, or decadent); height class (canopy height, super-canopy height); condition (live, normal; live, broken or dead top; dead); species (black cottonwood, Sitka spruce); height; diameter at breast height; distance to water; base elevation above water; and nest height. These variables were measured once at 41 breeding areas and assumed to remain unchanged throughout the study. The relationships between habitat characteristics of breeding sites, nest activity, and nest success were examined with ANOVA models for the numeric variables and with chi-square tests for the categorical variables.
A fortuitous "natural experiment" allowed me to examine the effects of spring food supplies on proportion of adults breeding, laying date, and clutch size. In spring 1982 and 1983, carcasses of salmon (that had spawned in winter) thawed from river ice and created a concentrated food patch along 2 km of the Chilkat River. In 1982, the food patch was large enough to attract 200-300 eagles for a 2-3 wk period in March, but was not quantified further. In 1983, counts revealed that -900 carcasses were available daily for 5 time, 56% of the offspring had hatched. Mean clutch sizes within 3 km of the food patch and > 3 km from the food were determined. Some eggs or young perished prior to the helicopter survey; 16% of the offspring in 9 nests for which there are data are known to have been lost between 7 May and 7 June 1983. Comparison of clutch sizes, despite the late survey date, seems valid because food abundance and predation rates appeared to be similar throughout the study area during the incubation period. Thus the offspring in each river section were probably equally susceptible to mortality. An artificial feeding experiment was initiated in May 1983 after floods removed all remaining salmon carcasses. Food was provided at nine active breeding areas that were randomly selected from those that were accessible. Approximately 500 g of salmon carrion was provided per family member per day. This was equivalent to the average daily energy requirement of adult Bald Eagles in winter (Stalmaster and Gessaman 1984). The food was placed three times weekly on gravel bars within each breeding area so that it was visible from the nest. Two pairs refused to take the supplemental food and were omitted from the experiment. The experiment continued until 9 July 1983 when the chicks were recounted from an airplane. Three separate flights were made over some nests to ensure accuracy. Survival rates of offspring and nest success were compared between the helicopter flight of 7 June 1983 and the airplane survey of 9 July 1983 for the 7 experimental and 29 control nests.
RESULTS
Habitat quality
Two of the 11 habitat variables differed between active and inactive nests: elevation of nest tree above water (X for inactive nests = 4.1 m, X for active nests = 11.4 m, n = 142, F = 5.4, P < .02) and height class of nest tree (X2 = 4.5, df = 1, P < .05). Seventy percent of the nests in trees that extended above the canopy were active (n = 27) while 46% of the nests in canopylevel trees were active (n = 112). The habitat attributes of successful and unsuccessful breeding areas differed only in nest tree species (x2 = 5.7, df = 1, P < .02). Thirty-six percent of the nests in Sitka spruce trees (n = 14) were successful and 12% of the nests in black cottonwoods (n = 124) were successful.
Food limitations
A greater percentage of nests were found to be active during 1983, when major food patches existed, than in either 1980 (X2 = 13.1, df = 1, P < .001) or 1981 (X2 = 3.8, df= 1, P < .05) ( Table 1) Laying date was influenced by proximity to spring food supplies. Pairs nesting within 3 km of food patches laid eggs earlier than those nesting farther from food clumps (X2 = 10, df = 1, P < .01) ( Table 3) Lastly, nest success during June was higher at breeding areas where food was provided than at control areas (Exact Probability Test, n = 36, P < .04). In experimental nests 4 of 12 offspring survived, while 2 of 48 survived in control nests (Table 4) Two habitat variables differed significantly between active and inactive nests. Height class and base elevation of nest tree were important, possibly because eagles with nests positioned high above feeding grounds and above the surrounding canopy were better able to locate prey.
Laying date and clutch size. -Laying date was advanced where food was abundant. This is probably advantageous to Bald Eagles because juveniles fledging earliest have more time to acquire the skills required for enduring harsh weather and unpredictable food supplies in winter.
Clutch size is known to be influenced by feeding conditions in some bird species (Drent and Daan 1980). The absence of this effect in Chilkat eagles may indicate (1) that clutch size does not change with food abundance in this species, or (2) that my sample size was too small to detect an actual relationship between food and number of eggs laid.
Nest success. -Offspring survival was significantly improved by supplemental feeding. This is, to my knowledge, the first published experimental evidence that food supplies influence egg and chick survival of a diurnal raptor. (Newton 1979 :135, mentions unpublished experimental results. Circumstantial evidence is given by Newton 1979 and Simmons et al., in press.) The high rate of failure in control nests probably occurred because abundant food in spring allowed high breeding rates but subsequent food shortages caused widespread starvation among eaglets. The loss of some offspring from experimental nests may have been due to itinerant eagles taking some of the supplemental food.
The significant association between nest success and only one of 11 habitat variables (nest tree species) suggests that there was, at best, a weak relationship between nesting habitat characteristics and nest success. The results from the riverine habitats of the Chilkat Valley further suggest that the negative trend in productivity in the marine habitats of Seymour Canal is due to reduced food available to breeders. Habitat quality is unlikely to be a factor in Seymour Canal because the old-growth forests there appear to have changed little since the nest surveys were started. No effort has been made to quantify the abundance of prey species of Bald Eagles in Seymour Canal. However, it is plausible that prey abundance there has declined due either to natural causes or human activity such as overfishing or destruction of spawning habitat. A persistent reduction in food supplies would probably cause an eventual decline in the size of the eagle population.
Implications for
Alternatively, food abundance may have remained stable in Seymour Canal, but an increasing share of the 
Implications for eagle populations elsewhere in North America
The results of this study allow speculation that eagles were as abundant in some other locations in North America during presettlement times as they are along the PNC today. Anadromous fish such as Atlantic salmon (Salmo salar), alewives (Alosa pseudoharengus), and American shad (A. sapidissima) were profuse along the northeast coast (Netboy 1974 ) and Pacific salmon spawned as far south as the Sacramento River, California (Hewes 1973 ). Overfishing, however, led to decimation of these fish populations, and logging caused the disappearance of old-growth coastal forests in many places soon after European settlement (Smith 1979 , Cronon 1983 ). This destruction of the food and habitat of Bald Eagles may have depressed productivity and, along with shooting, contributed to the population declines of the 19th and early 20th centuries. This decline was further exacerbated by the introduction of DDT in 1942. Now that DDT is banned, eagle populations are increasing in parts of North America. If this trend continues, wildlife managers should not be surprised if the dynamics of these populations come to resemble those in southeast Alaska. The proportion of nonbreeding adults may increase if these expanding populations eventually saturate available habitat.
This study makes clear that restoring viable populations in the former range of the species will require the maintenance and enhancement of the food supplies and habitat on which eagles depend. Management strategies can be no less stringent along the PNC. Efforts are needed to determine if the significant decline in Bald Eagles in Seymour Canal is due to natural causes or human activity.
